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 Streszczenie  
Farmakoterapia w okresie ciąży jest często nieunikniona. Liczba kobiet w ciąży wymagających podawania leków 
stale rośnie, częściowo z  powodu zaawansowanej diagnostyki, częściowo ze względu na rosnący wskaźnik 
macierzyństwa u starszych kobiet. Jest oczywistym, że poznanie funkcji transporterów leków w łożysku umożliwia 
dokładniejszą charakterystykę przenikania leków (również innych ksenobiotyków) przez barierę łożyskową, 
a  tym samym bezpieczniejszą farmakoterapię. W  opracowaniu przedstawiono informacje dotyczące ekspresji 
transporterów leków w  łożysku w  kontekście stanów patologicznych towarzyszących ciąży, które wymagają 
długotrwałego leczenia matki i/lub płodu, takich jak zaburzenia rytmu serca płodu, cukrzyca ciążowa, padaczka, 
zakażenie HIV, stan przedrzucawkowy oraz stany chorobowe wymagające stosowania glikokortykosteroidów. 
  Słowa kluczowe: ransportery leków / / farmakoterapia / 
 Abstract 
Drug treatment during pregnancy is often inevitable. The number of pregnant women in need of pharmacotherapy 
continues to grow, partly due to advanced diagnostic tests and partly due to advanced maternal age. Obviously, 
knowledge about the function of drug transporters in the placenta allows for a more accurate analysis of drug 
penetration (and other xenobiotics) through the placental barrier, and therefore safer pharmacotherapy. The paper 
provides information on the role of drug transporters in the pharmacotherapy of pregnancy-associated pathologies 
which require long-term treatment, e.g. cardiac arrhythmias, gestational diabetes, epilepsy, HIV infection, 
preeclampsia, and conditions which require the use of glucocorticoids.
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Farmakoterapia przezłożyskowa zaburzeń 
rytmu serca płodu
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Leczenie infekcji HIV u ciężarnych kobiet
6 $	 
#   $
2*M<N1 	
			%%	-
    %5	!$2
$	M<N	:$

	
		
	*M++0"1	%	
  
 %# 

#@-


# #$	% 	 	
	
 *?0"<@??0-
"<1#$		
*)<1	% 
%	

!;
 M++0" 	 
	2'
	=4E:KGO
/OAHB!
; ?0"<@??0"<
 $		% 		%
%+,.   89.! ?  2'  	
#
% #  $  
 	  	
	 $	=	AL
PB!0		% 

#
 #-
$	
		
	
		


	!?		2 
#$	%-
	
	
$		=
@ 	 
   E:E4  
	
E:E/EI7-

!)
%	=

2	'
2	#$	%
	
 

#		%+,.@$89.AFB!
Q % 	
	
# 
 %  -
	
2		%+,.@$89. 
!?
 
?0"<( 5  $  	5 $
' 
#	)D$5-
 2'#,.0) 	

	$ $ 
-

	5#	
%#
."/."4."I!<#$	
	

$
'$

#$			%%(7
	
	-

#$		
)D7-
 	  	
2',.0)D

	
#."/
."4! > 		 +")/+4 *! organic anion 
transporting polypeptideD89./+41@$+")4,/$
'
#   
	  
 7!  '  
# 	

	
	
		%
*		@#1		!
<	 % 	

#  		 %
		

 

5	

%  5	
 5
M++0" ! 
	
		
%	
##M++0"
	
	
2'	
%
2'#	%
#		%+,.
	$%


	#)KGE!,
	%	
	
#
#	%
		%	

   
# 	 % $
#
 
 M++0" 
	
# $ 
	
# 	-
 7
#  
 2! 62' 	
#
	% 5
#  ' 
	2	

-
 =
#!
Leczenie padaczki u kobiet w ciąży
)			#$$	


	EI:EGO
#A/EB!;R8+//$	
	
-
4EEEE	%
#		

 
-
!)
#
		-
'	 
$
	 	 	  % 
	 !		$	
-


  % 
# *+J1
$%2	-
  %	-
#	!"		


		
	#$

 

 !
?	-
$!
;+J	$		
 		%
 
 %

'
 		 -
 	
# %   
!?
 	'  
#%$2 	

-
 %$:% *,,,1! &-
$
:%$ -
	 
% 
!?% 
		

 
%$ 

 

		 

%	
#,,,
# 
 2'  	 #  
5 $

		#5	
!,
5 

 
2'+J-
#		
)#
 

#2#	-
  
  % $
  	 	-


!&


				

		%
	 

7
M!
	
	

'$ $
#
5$
	
  $     
! #
2    
  	 
 
	 
2
%$
!
9	

+J		

 $
# % 
# 	-

#  
     $=	
 =
#*
#1 -

!;	
-

$$	
#!9	
$
 
$	2	-
=$	    A//:/IB! ) 
				

-
 	#EKE/IP
2' 
$ $ 
	
2
%<<5
	$% 

@$	

7
	5
R3-
"4,L!
,			
	
$

7$		%		%%

-
$				
#
	-
%$:%$	 %:	
*!	%+"."+")12
'-

	 %
#2
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 4/2016308
  położnictwo
        	 
      DOI: 10.17772/gp/61558 	
			
Olga Motyl, Marek Droździk. Transportery leków w łożysku a farmakoterapia w okresie ciąży.
   
 
 
 -
 
!"	
			'
 		
  	
    %

##%$2 

#
5	
	#!!
Leczenie cukrzycy u kobiet ciężarnych
.

#*31	7S

	=	
	$
-
 
T 	%    	-





%			!
3 GO
#$		-


	A/KB!"3$ %-

7	
	

D

	

   	 
 

' 
!&-
	#
	
 
2'	A/GB!)	$%
-
5	

'
'	=#!
?	
#	
#%#-

#S$5	T		

-
$
!		$	

3$
'$5	

	
#%#
#	#$-

*$1
	5!$	
$-
		%
#		%% # 			
 	2	
	-
	% 

#!
3$
 # 5
  

 

 $
'-
$

	3
-
# 
!  -

$
$
 	

-
$%	% 	!&-
$5in vitro 

$
		
		
$$ 

		
	)A/HB!Q%			
 ,.0)	$
 
-
 !;
	
$
$$ 225	
-
*	!			
 
%

$ %	% 	1	%
		 

!
	5 # $     $
 
  $ 22 		
#! 6
	
		5

-
$ 	22 
-
  
  %!;				
$

$
LG/$	


 		
# % 
  	5-
%		
#	-

2'#
	2'
+ 2	 
 	7 %
	
	A/LB!)-
	$	
5 
 	5  
A/PB!&2#		5
		%
%  	 	 $ 
 $		  $-
 89.	
 
."/."4."I
 

+"J/ +"J4!,    
2
."/."I 

2'#-
 
5	
	5
!8%
  	
 )  ,.0)  	 	5

 
A/FB!&	$$-
 2			5
 
!
Stan przedrzucawkowy
8	
	 4:/GO
	-
#	

	
2	2
#
#!2	-

!/KO%
$	
*GEEEEULEEEE
%1A4EB!
;		#/E:/G		 		
	-
	#	!R$	$-

#



		-
 
#	

-
	/@4K#
 

		A4/B!;	
# 
#$-
#A44B


	
-


 
##	


$



  	   %! &  #
$			% 
-
	
	

!R	
-
	%
# 		% % 
+,.	

!? 	 $='
	
#-
		+,.+/		
: -

 !?
		
7  		% 
# 		% 

+,. *+,.,/ +,.,K +,../ +,..4 +,.341   
-
 
$		

A4IB!2 		%$ 
#
	


'  
 	# #$
   -

#				

#!
Leczenie glikokortykosteroidami u kobiet 
w ciąży
3	
	
      -

 
  

! 9
  # 	  
    -
2 	
# %! 82%  	


	($		
	!)	 %

#$#
 
%	
*	
	=	
		%1
		 	  $		    % 

  	
     
  

 A4KB! ) 	
	% 
'
		%% 

' 
$=		!;$#in vi-
tro
	
+,.,/%&J3IA4GB!
Wnioski, ograniczenia, perspektywy
)
 	
  	# $# 
#

# $	 	 
 

# 
#
	

# 5	
 %
#!	 	
©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n eNr 4/2016 309
    położnictwo
        	 
     DOI: 10.17772/gp/61558	
				
Olga Motyl, Marek Droździk. Transportery leków w łożysku a farmakoterapia w okresie ciąży.
		%-


	$#2
#
%$
# 	
' %$ $ -
 
!)	2'5	-
			 
$=5

 
	!?
2
#	#
	%	-

 

 
#
 
#
! 8	   
 	 $ 
 % 
# $ 
5! . 
		%% 

#


 
'5$
 

 
    ! ? 
 	 #	
-
   
    
 	-
% 
	
#$
  
	
)!?

% 
'  = 
   	 %
2  5  		%  -

%	
# $	5 % 	#
 	%	$
$
!
;	5			'

 2
#	#
!
"	% 
		

-
	%	
#5	
!.		
-

	%	

7
#-
	

#   	2
	 %-
 $	2 
	
$ 
2  5 
	$
!6
	 
%
	! #	
	
		%-
% 2

	2
$=	5	
!
Oświadczenie autorów: 
1.  Olga Motyl – autor koncepcji i założeń pracy, przygotowanie 
manuskryptu i piśmiennictwa – autor zgłaszający i odpowiedzialny za 
manuskrypt.
2.  Marek Droździk – autor koncepcji, przygotowanie manuskryptu  – autor 
zgłaszający i odpowiedzialny za manuskrypt.
Źródło ﬁnansowania: 
 Badania statutowe Katedry Farmakologii Pomorskiego Uniwersytetu 
Medycznego nr 127/01/15.
Konﬂikt interesów: 
 Autorzy nie zgłaszają konﬂiktu interesów oraz nie otrzymali żadnego 
wynagrodzenia związanego z powstawaniem pracy.
Piśmiennictwo
  1. Maeno Y, Hirose A, Kanbe T, [et al.]. Fetal arrhythmia: prenatal diagnosis and perinatal 
management. J Obstet Gynaecol Res. 2009, 35, 623–629.
  2.  Schmolling J, Renke K, Richter O, [et al.]. Digoxin, ﬂecainide, and amiodarone transfer across 
the placenta and the eﬀects of an elevated umbilical venous pressure on the transfer rate. Ther 
Drug Monit. 2000, 22, 582–588.
  3.  Pradhan M, Manisha M, Singh R, [et al.]. Amiodarone in treatment of fetal supraventricular 
tachycardia. A case report and review of literature. Fetal Diagn Ther. 2006, 21, 72–76.
  4.  Liu W, Okochi H, Benet LZ, [et al.]. Sotalol permeability in cultured-cell, rat intestine, and PAMPA 
system.  Pharm Res. 2012 , 29, 1768–1774.
  5.  Shah A, Moon-Grady A, Bhogal N, [et al.]. Eﬀectiveness of sotalol as ﬁrst-line therapy for fetal 
supraventricular tachyarrhythmias. Am J Cardiol. 2012, 109, 1614–1618.
  6.  De Cock KM, Fowler MG, Mercier E, [et al.]. Prevention of motherto-child HIV transmission 
in resource-poor countries: translating research into policy and practice. JAMA. 2000, 283, 
1175–1182.
  7.  Chappuy H, Tréluyer JM, Jullien V, [et al.]. Maternal-fetal transfer and amniotic ﬂuid accumulation 
of nucleoside analogue reverse transcriptase inhibitors in human immunodeﬁciency virus-
infected pregnant women. Antimicrob Agents Chemother. 2004, 48, 4332–4336.
  8.  Hirt D, Urien S, Rey E, [et al.]. Population pharmacokinetics of emtricitabine in human 
immunodeﬁciency virus type 1-infected pregnant women and their neonates. Antimicrob Agents 
Chemother. 2009, 53, 1067–1073.
  9.  Sudhakaran S, Ghabrial H, Nation RL, [et al.]. Diﬀerential bidirectional transfer of indinavir in the 
isolated perfused human placenta. Antimicrob Agents Chemother. 2005, 49, 1023–1028.
10.  Viinikainen K, Heinonen S, Eriksson K, [et al.]. Community-based, prospective, controlled study 
of obstetric and neonatal outcome of 179 pregnancies in women with epilepsy. Epilepsia. 2006, 
47, 186–192.
11.  Tomson T, Battino D. Teratogenic eﬀects of antiepileptic medications. Neurol Clin. 2009, 27, 
993–1002.
12.  Hernández-Díaz S, Smith CR, Shen A, [et al.]. Comparative safety of antiepileptic drugs during 
pregnancy. Neurology. 2012, 78, 1692–1699
13.  Vajda FJ, Hitchcock AA, Graham J, [et al.]. The teratogenic risk of antiepileptic drug polytherapy. 
Epilepsia. 2010, 51, 805–810.
14.  Ben-Haroush A, Yogev Y, Hod M. Epidemiology of gestational diabetes mellitus and its 
association with Type 2 diabetes. Diabet Med. 2004, 21, 103–113.
15.  Gauster M, Desoye G, Tötsch M, [et al.]. The placenta and gestational diabetes mellitus. Curr 
Diab Rep. 2012, 12, 16–23. 
16.  Kraemer J, Klein J, Lubetsky A, [et al.]. Perfusion studies of glyburide transfer across the human 
placenta: implications for fetal safety. Am J Obstet Gynecol. 2006, 195, 270–274.
17.  Rowan JA, Hague WM, Gao W, [et al.]. Metformin versus insulin for the treatment of gestational 
diabetes. N Engl J Med. 2008, 358, 2003–2015.
18.  Jakiel G, Bijok J, Bińkowska M. Metformina w ciąży. Gin Pol. 2014, 85, 527-531.
19.  Hemauer SJ, Patrikeeva SL, Nanovskaya TN, [et al.]. Role of human placental apical membrane 
transporters in the eﬄux of glyburide, rosiglitazone, and metformin. Am J Obstet Gynecol. 2010, 
202, 383.e1–383.e7.
20.  Global Burden of Disease for the Year 2001 by World Bank Region, for Use in Disease Control 
Priorities in Developing Countries, National Institutes of Health: WHO. Make every mother and 
child count. World Health Report. 2005.  
21.  Magee L,  Pels A, Helewa M, [et al.]. Diagnosis, evaluation, and management of the hypertensive 
disorders of pregnancy: executive summary. Journal of Obstetrics and Gynaecology Canada. 
2014, 36, 416–438.
22.  Leonhardt A, Bernert S, Watzer B, [et al.]. Low-Dose Aspirin in Pregnancy: Maternal and 
Neonatal Aspirin Concentrations and Neonatal Prostanoid Formation. Pediatrics. 2003, 111, 
e77-81. 
23.  Mason CW, Buhimschi IA, Buhimschi CS, [et al.]. ATP-binding cassette transporter expression 
in human placenta as a function of pregnancy condition. Drug Metab Dispos. 2011, 39, 1000-7.
24.  Gur C, Diav-Citrin O, Shechtman S, [et al.]. Pregnancy outcome after ﬁrst trimester exposure to 
corticosteroids: a prospective controlled study. Reprod Toxicol. 2004, 18, 93-101.
25.  Martin P, Riley R, Back DJ, [et al.]. Comparison of the induction proﬁle for drug disposition 
proteins by typical nuclear receptor activators in human hepatic and intestinal cells. Br J 
Pharmacol. 2008, 153, 805-819.
 
